We establish some stability results concerning the functional equation
Introduction
The theory of fuzzy sets was introduced by Zadeh [] in . After the pioneering work of Zadeh, there has been a great effort to obtain fuzzy analogues of classical theories.
Among other fields, a progressive development has been made in the field of fuzzy topology [, , , -, , , ]. One of the problems in L-fuzzy topology is to obtain an appropriate concept of L-fuzzy metric spaces and L-fuzzy normed spaces. In , Park [] introduced and studied the notion of intuitionistic fuzzy metric spaces. In , Saadati and Park [] introduced and studied the notion of intuitionistic fuzzy normed spaces.
On the other hand, the study of stability problems for a functional equation is related to the question of Ulam [] concerning the stability of group homomorphisms and affirmatively answered for Banach spaces by Hyers [] . Subsequently, the result of Hyers was generalized by Aoki 
which has f (x) = cx  (x ∈ R) as a solution for X = Y = R.
In this paper, we investigate the Hyers-Ulam stability of the functional equation as follows:
where n ≥  is a fixed integer.
Preliminaries
In this section, we recall some definitions and results for our main result in this paper. 
if λ ∈ (, ∞). A t-norm T can be extended (by associativity) in a unique way to an r-array operation by taking, for any (x  , . . . , x r ) ∈ [, ] r , the value T(x  , . . . , x r ) defined by
A t-norm T can also be extended to a countable operation by taking, for any sequence
(  .  )
The limit on the right side of (.) exists since the sequence {T r j= x j } r∈N is non-increasing and bounded below.
Proposition . []
() For T ≥ T L , the following equivalence holds:
L-fuzzy normed spaces
In this section, we give some definitions and related lemmas for our main result.
the membership degree and the non-membership degree, respectively, of u in A ζ ,η , and furthermore, they satisfy
In Section , we presented the classical definition of t-norms, which can be straight-
A t-norm can also be defined recursively as an (r + )-array operation for each r ∈ N by T  = T and
is a continuous t-norm.
Definition . A t-norm T on L * is said to be t-representable if there exist a t-norm T and a t-conorm S on [, ] such that
Definition . The -tuple (V , P, T ) is said to be an L-fuzzy normed space if V is a vector space, T is a continuous t-norm on L and P is an L-fuzzy set on V × (, ∞) satisfying the following conditions: for all x, y ∈ V and t, s
In this case, P is called an L-fuzzy norm. If P = P μ,ν is an intuitionistic fuzzy set and the t-norm T is t-representable, then the -tuple (V , P μ,ν , T ) is said to be an intuitionistic fuzzy normed space. Note that |n| ≤  for each integer n. We always assume, in addition, that |·| is non-trivial, i.e., there is a  ∈ K such that |a  | / ∈ {, }.
Lemma . [] Let P be an L-fuzzy norm on V . Then we have the following: () P(x, t) is non-decreasing with respect to t ∈ (, ∞) for all x in V . () P(x -y, t) = P(y -x, t) for all x, y in V and all t ∈ (, ∞).

Definition . Let (V , P, T ) be an L-fuzzy normed space. For any t ∈ (, ∞), we define the open ball B(x, r, t) with center x ∈ V and radius
r ∈ L \ { L ,  L } as B(x, r, t) = y ∈ V : N (r) < L P(x -y, t) . A subset A ⊆ V is called open if, for all x ∈ A, there exist t >  and r ∈ L \ { L ,  L } such that B(x, r, t) ⊆ A.
Definition . A non-Archimedean L-fuzzy normed space is a triple (V , P, T ), where V is a vector space, T is a continuous t-norm on L and P is an L-fuzzy set on V × (, ∞)
satisfying the following conditions: for all x, y ∈ V and t, s
From now on, let K be a non-Archimedean field, X a vector space over K and (Y , P, T ) a non-Archimedean L-fuzzy Banach space over K. We investigate the Hyers-Ulam stability of the cubic functional equation (.).
Next, we define an L-fuzzy approximately cubic mapping. Let be an L-fuzzy set on
for all x, y ∈ X, all t >  and all c ∈ K \ {}.
Definition . A mapping f : X → Y is said to be -approximately cubic if
for all x, y ∈ X and all t > .
The following is the main result in this paper. 
for all x, y ∈ X and all t > , then there exists a unique cubic mapping C : X → Y such that
for all x ∈ X and all t > , where
for all x ∈ X and all t > .
for all x ∈ X, all t >  and all j ≥ . Putting y =  in (.), we obtain
for all x ∈ X and all t > . This proves (.) for j = . Let (.) hold for some j ≥ . Replacing y by  and x by  j x in (.), we get
for all x ∈ X and all t > . Since |n|  ≤ , it follows that
for all x ∈ X and all t > . Thus (.) holds for all j ≥ . In particular, we have
for all x ∈ X and all t > . Replacing x by x n k(r+) in the above inequality and using the inequality (.), we obtain
for all x ∈ X, all t >  and all r ≥ , and so
for all x ∈ X, all t >  and all r ≥ . Hence it follows that 
for all x ∈ X and all t > . Next, for all r ≥ , all x ∈ X and all t > , we have
for all x ∈ X and all t > , and so
for all x ∈ X and all t > . Taking the limit as r → ∞ in the above inequality, we obtain
for all x ∈ X and all t > , which proves (.).
Since T is continuous, from the well-known result in an L-fuzzy (probabilistic) normed space (see [] , Chapter ), it follows that
for all x, y ∈ X and all t > . On the other hand, replacing x, y by n -kr x, n -kr y in (.) and (.), we get for all x, y ∈ X and all t > . Since lim r→∞ (x, y, α r t |n| kr ) =  L , we infer that C is a cubic mapping.
For the uniqueness of C, let C : X → Y be another cubic mapping such that
for all x ∈ X and all t > . Then we have, for all x, y ∈ X and all t > ,
Therefore, from (.), we conclude that C = C . This completes the proof. for all x, y ∈ X and all t > . Therefore, all the conditions of Theorem . hold, and so there exists a unique cubic mapping C : X → Y such that
